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ABSTRACT 


Tables of generalized Rodrigues formulas for various 
special functions are given to facilitate use of the ideas 
in the author's "The Rodrigues Operator Transform, 


2 ¢ 
Preliminary Report," Boeing document D1-82-0492. 
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INTRODUCTION 


These tables give formulas for various special functions in 


terms of the Rodrigues operators. These operators are defined by 


(1) Ata)” = “eee ra ita POI 
(2) Kaye" - 7th aa a os ee ee 

(3) Ba)t” = on t? a-u # 0,-1,-2,0.. 
(4) Beye! = pee RY Oile2etes 

(5) MeY = r(yea)e" y # -1,-2,... 


7, H 1 u 
(6) Mt © Forel t 


(7) Ne = r(-p)e i 04,8 eos 
we 1 u 
(8) Ne Tew © ¢ 


The first four are related to the operators of fractional integration 


and the second four to the Laplace transform and its inversion. 
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AS Ac: eee imate 4S 


The details of the application of these formulations are 
given in "The Rodrigues Operater Transform, Preliminary Report," 


by T. P. Higgins. 


These tables can be used to obtain many more relations. If 


we tive 
Re(t) = t £C), 

then, for example, from the formula 
f(t) = A(a)A(B)MA(y)g(t). 

it follows that 
£(2) = B(at1)B(BH1)A(y+1)Ng (2). 


Many, but certainly not all, of the relations which can be obtained 

in this way have been included in the tables. Using the techniques 

given in the Preliminary Report, integral transform tables such as the 

Bateman Manuscript Project can be used to derive additional formulas. 
The notation conforms to that of the Bateman series. The symbols 


are listed at the end of the tables. 
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Elementary functions 
ye bee & ot 
1. (1+t) Tw) A(v-1)Me 


2. -log (t+1) = A(-1)M(e 1) 


3. (+t) = an Ne7Yen2/t 


4. -log (cf) = Nit(et/t-1)} 


5. aeey = Oe py ha-wyeen™ 


Oru) 


uA TO) Fy a 
6. (1+t) FOeuy Blue (t+) 


ve-i/t 


7. 6 (t-1)” = P(vt1)Me 


8. H(t-1) = He ?/t 
9. H(t-1) = B(L)NU-e-°) 


10. .(l-t)” = r(vtl)B(vtl)Ne © 


11. H(l-t) = B(L)Ne * 
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H(l-t) = M[l-e-/*] 


et = a A(+ 2)Me ?einh(2/t) 
Vn 


e = ni ity! 


ete tear B(v+1)N.(1-t)” 


B(1)NH(1-t) 


ti) 
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ht-es * #1 


ca) 
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e- afte BS)Nt”#sinh(2t*) 
VT 


elt 2 BayNeqst) 


out a A(v)Mt”. (t-1)” 
elt. Mace-1) 
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a we ah B(G)Ne 
Vn 
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at ee aie ane 
ar lola 2B(3) B(- St 4g 
a ae 1 -1/4t 
27. +e x= — A(- 3) Me 
Vn 
st we oa 
avn 
29. e t/t. A(-1)A(u-2) tHe t/t 
- 1 


aos Onan SK By he 
31. sin t = Me(l+t2)- 

32. sin t = A(-1)t cost 

33. sin(t + ) = Bu) t'sin t 
34. cos t = Wise?) 

35. cost A(1)t sin t 


36. cos(t + >) = Bu) ccos t 


37. tan (t) = A(-1)M sin t 
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tan” (2) =N sin(=) 

sin(t 2) = Baie tls 

eon tt 9): ma M- Ly-t/4 
cos(t) ” 2A (yK(- dye ein (et?) 
since?) = 2 BayMe N/M 
cos(t~%) s Ha BSyWen 1/4 
cos(t™#) « 2B DB d)e fein(e 4) 
sinh(t?) = A Hiet/4 

cosh(t %) = a K(- 2)Met/4 
sinh(t™#) = 22 BayMetel/4t 


cosh(t~%) = Hi BepWet!4 
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Polynomials 
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Legendre functions 
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8. (tony! ph (ey ‘ HACK. oC alee ta 
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Bessel funct iuns 


Vv ee 
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v-l a es - 
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Modified Bessel functions 
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Gegenbauer's polynomials: 
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Hermite polynomials: 
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Co (x) Gegenbauer's polynomial 2 
Do) Parabolic cylinder function 11 
ah Hypergeometric function 9,10,11 
H+?) () Hankel's functions 5 
H(z) Struve's function 7 
I (2) Modified Bessel function 6 
J @) Bessel's function 5 
J, 62) Anger-Weber function 8 
K (2) Modified Hankel function 6 
La (x) Laguerre's polynomial 2 
L (z) Struve's function 7 
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Whittaker's functions 11 
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Pd) Legendre's polynomials 2 
plarB) (x) Jacobi's polynomials 2 
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B 
Q, (2) 
8 Legendre functions 4 
Q(x) 
8. 32) 
: Lommel's function 8 
5,87) 
TT) 
Chebychev's polynomials 2 
U_ (x) 
n 
Ww g (2) Whittaker's function 11 
Y,,(z) Neumann's function 5 
B(x,y) Beta function 3 
T(z) Gamma function 3 
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